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The 2007 Urban Ecology and Conservation symposium is dedicated to

Jennifer Budhabhatti, PhD
by the Urban Ecosystem Research Consortium steering committee,
friends, and colleagues.
Jennifer is a Senior Regional Planner in Metro’s Parks and Greenspaces
Department where she has served since 1996. She has made many great
contributions to natural resource conservation throughout the Portland
metropolitan region.
She is one of the co-founders of the Urban Ecosystem Research
Consortium, and has been a member of the Steering Committee since it
was initiated in 2001.
Other highlights of her work to date include helping to shape Metro
policies on protecting and managing the regional system of natural areas,
open spaces, parks and trails; playing a formative role in regional
greenspaces master planning; and producing resources such as the
publication “Protecting Open Space: A Review of Successful Programs
and Landowner Perspectives,” a guidebook entitled “Wildlife Crossings,”
and the award-winning “Green Trails Resource Guide.”
While Jennifer’s work has always been impressive and valuable, it is the
combination of her talents with her enthusiasm, curiosity, dedication, and
way of working with others that makes her such a special individual and a
joy to know.

Jennifer is currently with family in Mumbai, India, healing from a serious
vehicle strike that occurred in June 2006. The inner strength,
determination, focus and resolve we have seen in her throughout the years
are moving her forward in her recovery. We expect Jennifer to return one
day, but until then, we will keep her in our minds and spirits.
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ABOUT THE PORTLAND-VANCOUVER
URBAN ECOSYSTEM RESEARCH CONSORTIUM
BACKGROUND
The Urban Ecosystem Research Consortium (UERC) is an open group of people from various
universities and colleges, state and federal agencies, local governments, non-profit organizations
and independent professionals interested in supporting urban ecosystem research and creating an
information-sharing network of people that collect and use ecological data in the
Portland/Vancouver area. Participants come from a variety of fields, including the biological, chemical and
physical sciences, habitat management and restoration, land use planning, sustainable development, and
social sciences and professions including environmental economics, education and community involvement.
MISSION STATEMENT
To advance the state of the science of urban ecosystems and improve our understanding of them, with a
focus on the Portland/Vancouver metropolitan region, by fostering communication and collaboration among
researchers, managers and citizens at academic institutions, public agencies, local governments, non-profit
organizations, and other interested groups.
GOALS
Provide direction and support for urban ecosystem research
Create an information-sharing network within the research community
Track and house available information
Promote greater understanding of urban ecosystems and their importance
ORGANIZERS
The principal organizers of the UERC span academic institutions, government agencies (local, state and
federal), private consulting firms and non-profit organizations. Individuals, with support and sponsorship
from the entities below, have served on the steering committee that oversees UERC activities and plans
annual symposia. Their diverse backgrounds and affiliations have made it possible for the UERC to bring
together many important sectors of the natural resource community.
Audubon Society of Portland
City of Portland
City of Vancouver
Earthworks
Lewis & Clark College

Metro
Mount Hood Community College
Oregon Department of Fish & Wildlife
Oregon State University
Portland State University

Reed College
U.S. Fish and Wildlife Service
Urban Greenspaces Institute
*Prescott Bluebird Recovery Project
*Tualatin Hills Parks and Recreation
*Staff lead the Peer Review working group

BRINGING PEOPLE TOGETHER
The UERC facilitates communication and networking by hosting a web site, a listserv and events. Portland
State University manages the UERC web site where you can find details about annual Urban Ecology and
Conservation symposia and more. Oregon State University hosts a listserv designed for members to
communicate and share information directly with each other. Anyone can join by going to the UERC web
site and following the link “Join Our Listserv.” The UERC organizes annual symposia and other periodic
events to facilitate information sharing, and to support and inspire the local community. UERC events are
open to everyone, and newcomers are welcome.
ADVOCACY STATEMENT
The role of the UERC is not to provide a political or advocacy platform, but rather to offer a
forum for professionals to exchange information about urban ecology and its application to
resource planning and management.
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SYMPOSIUM SUPPORT
The steering committee oversees UERC activities and organizes the Urban Ecology and Conservation
symposia. The following individuals currently sit on the steering committee:
Josh Caplan

Noelwah Netusil

Environmental Science, Portland State University
(503) 725-4983, jcaplan@pdx.edu

Department of Economics, Reed College
(503) 517-7306, netusil@reed.edu

Amy Chomowicz

Paul Ketcham

Bureau of Environmental Services, City of Portland
(503) 823-5323, amyc@bes.ci.portland.or.us

Lori Hennings
Metro Nature in Neighborhoods
(503) 797-1940, hennings@metro.dst.or.us

Mike Houck
Urban Greenspaces Institute
(503) 319-7155, mikehouck@urbangreenspaces.org

Stephen Metzler
EarthWorks
(503) 419-7859, stephenmetzler@comcast.net

Bureau of Environmental Services, City of Portland
(503) 823-5549, paul.ketcham@bes.ci.portland.or.us

Bob Sallinger
Audubon Society of Portland
(503) 292-9501 x122, bsallinger@audubonportland.org

Jennifer Thompson
U.S. Fish and Wildlife Service
(503) 231-6179, jennifer_thompson@fws.gov

Alan Yeakley
Environmental Science, Portland State University
(503) 725-8040, yeakley@pdx.edu

Financial support for the 2007 symposium was provided by:
Audubon Society of Portland
Bureau of Environmental Services, City of Portland
Metro
Urban Greenspaces Institute
In-kind support was provided by:

We thank Marjorie Brown, from the City of Portland, Bureau of Environmental Services for her help with
registration, Cris Holm, from Academic & Research Computing, Portland State University for his help with the
UERC website, and Metro for printing the symposium proceedings.
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2007 SYMPOSIUM AGENDA
8:00

Registration

9:00

Welcome & Introduction - Alan Yeakley

9:10

Keynote Address: John Briggs, Arizona State University
Long-Term Ecological Research in an Urban Environment

RESTORATION

Moderator: Josh Caplan

9:50

Laurel PfeifferMeister

University of Oregon

Testing the Effectiveness of Various Site Preparation Techniques
for Wetland Prairie Restoration

10:00

Jason Dumont

The Nature Conservancy

Persistence of Polygonum Cuspidatum: Lessons Learned from Six
Years of Field Trials

10:10

Zach Perry

Reed College

Reed College Canyon Restoration

10:20

Paul Ketcham

City of Portland

2005 Actions for Watershed Health: City-wide Watershed Plan
Implementation and Next Steps

10:30

Kerry Rappold

City of Wilsonville

Boeckman Creek Fish Passage and Stream Restoration: A
Partnership with the Student Watershed Research Project

10:40

Q&A

10:50

Break - Raffle at 10:55

STREAM AND WATERSHED HEALTH

Moderator: Amy Chomowicz

11:00

Amin Wahab

City of Portland

Watershed-wide Recommendation Analysis/Implementation:
Portland's Fanno and Tryon Creeks CIP Pre-design Project

11:10

Ron Wierenga

Clark County

Gibbons Creek Fecal Coliform TMDL: Effectiveness Monitoring
by Volunteers

11:20

Karl Lee

US Geological Survey

Trends in Streamflow in the Johnson Creek Basin, Oregon

11:30

Vivek Shandras

Portland State University

Vegetation Patterns at the Riparian and Watershed Scale and Instream Biological Condition: Puget Sound Lowland Evidence

11:40

Ian Waite

US Geological Survey

Assessment of Aquatic Biological Communities along a Gradient
of Urbanization in the Willamette Valley Ecoregion

11:50

Q&A

12:00

Lunch - Raffle at 12:55
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1:00

Keynote Address: James Davis, Metro
Voices From the Marsh

FISH AND WILDLIFE HABITAT

Moderator: Jennifer Thompson

1:30

David Bailey

Portland State
University

Ecological Relationships at Multiple Scales among Breeding Bird
Communities of Fragmented Upland Forests

1:40

Chad Smith

City of Portland

Urban Fish Monitoring in the City of Portland

1:50

Sarah Smith

Portland State
University

Correlates of Nesting Success for Spotted Towhees in Urban
Greenspaces

2:00

Lori Hennings

Metro

Bird Communities in and adjacent to the Damascus Area Urban
Growth Boundary Expansion

2:10

Sue Beilke

Pacific Northwest
Turtle Project

The Lower Willamette Valley Turtle Conservation Strategy

2:30

Q&A

2:40

Break - Raffle at 2:55

ECOLOGICAL HEALTH AND ECOSYSTEM SERVICES Moderator: Lori Hennings
3:00

Laurie Dizney

Portland State
University

Healthy Ecosystems are Good for Your Health

3:10

Neil Bjorklund

City of Eugene

South Ridgeline Habitat Study: An Ecologically-Based Habitat
Inventory and Assessment

3:20

Dan Vizzini

City of Portland

Harnessing Market Forces to Improve Sustainable Stormwater
Management

3:30

Melinda Trask

Oregon Dept of
Transportation

Limitations to Wildlife Habitat Connectivity in Urban Areas

3:40

Jeff Schnabel

Clark County

A Framework for Stormwater Management Needs Assessment

3:50

Q&A

4:00

Wrap Up - Paul Ketcham

4:10-6:00

Poster Session & Social
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POSTER PRESENTATIONS
Nicole Adamski et al.

Metro REIN internship

Dean Apostol and
Marcia Sinclair

Restoring the Pacific Northwest: The art and science of ecological restoration in
Cascadia

Sue Beilke

The Lower Willamette Valley Turtle Conservation Strategy: A New Partnership of
Agencies, Local Groups and Private Entities Working Toward the Long Term
Protection and Conservation of Our Native Turtle Species
Growth and predation rates on western red cedar (Thuja plicata) seedlings in an
urban forest

Nancy Broshot et al.
Robert Chastain

Remote Sensing of Woodland and Savanna Communities in Fort Lewis,
Washington

Tierra Curry and
Michael Murphy

Bullfrogs: the good, the bad, and the early

Lori Hennings and
Stacy Triplett

Metro's Nature in Neighborhoods habitat and water quality monitoring program

Christopher Hooper

Avian Conservation Across an Urban-Rural Gradient in the Central Willamette
Valley

Nathan Kenyon and
Jonathan Nottage

An innovative approach to maintaining urban waterways: City of Salem's stream
cleaning program

Kathleen McCarthy

Assessment of the Usefulness of Semipermeable Membrane Devices for LongTerm Watershed Monitoring in an Urban Slough System

Jenny McKay

The Effects of Trail Usage on Spotted Towhee Nest Success: A Spatial Analysis

Jennifer Richardson

Morphologically Inferior Male Spotted Towhees May Sing More Songs to Retain
Their Mates

Ashley Rogers and
Robert Kaplan

An evaluation of the effects of the restoration of the Reed College Canyon on the
abundance and distribution of the Oregon salamander, Ensatina eschscholtzii
oregonensis
Working to Engage Oregon Students with Their Home Waters through
Community-Based Inquiry Science

Mary Ann Schmidt
Kristin Schou and Julie
Smith

Walking Softly: Reducing Field Trip Impacts

Jill Semlick

Northern Flying Squirrel, a keystone species

Gail Shaloum and
Corie Harlan

Green from the Ground Up: Seminars on Habitat-Friendly Development Practices

David Shepherdson
and Anne Warner

A Evolving Role for Urban Zoos: Building an Urban Conservation Movement

Oliver Smith et al.

Factors Influencing Residential Water Use in the Portland Metropolitan Region

Katy Weil

Amphibian and Avian Monitoring of Metro Natural Areas
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KEYNOTE SPEAKERS
OPENING KEYNOTE ADDRESS

Long-Term Ecological Research in an Urban Environment

John M. Briggs
Professor of Life Sciences, Arizona State University
Tempe, Arizona
Dr. Briggs will highlight the research efforts of the Central Arizona-Phoenix Long Ecological Research (CAP-LTER)
program. This study, which is being conducted in central Arizona (metropolitan Phoenix; a 6,400-km2 region of desert,
agricultural, and urban/suburban lands), is approaching ten years in duration. The central question is “How do the patterns
and processes of urbanization alter the ecological conditions of the city and its surrounding environment, and how do
ecological consequences of these developments feed back to the social system to generate future changes.” Using results
from on-going long-term experiments, intensive monitoring at a variety of sites, and various data-mining exercises, Dr.
Briggs will illustrate how understanding of this unique urban ecosystem has increased.
John Briggs is a Professor of Life Sciences and a plant ecologist at Arizona State University. He earned his B.S. (1978)
and M.S. (1980) from Pittsburg State University and Ph.D. (1985) from the University of Arkansas. He held research and
academic positions at Kansas State University (Division of Biology and Department of Geography) from 1985 to 1999
and has been at Arizona State University (ASU) since 1999. He was program director of the Ecology program at the
National Science Foundation (1998-1999), Founding Director of the ASU GIS Certificate Program (2000-2005),
Department Head of Plant Biology at ASU (2002-2003) and was a Charles Bullard Fellow at Harvard University (20052006).
His current research interests are at the interface of Ecosystem and Landscape Ecology. He has been involved with the
Long Term Ecological Research (LTER) program at Konza Prairie since 1985 and a co-Principal Investigator on that
project since 1990. Since his move to ASU, he has expanded his research program to include a new emphasis on the
importance of human activities as drivers of ecological processes and patterns. This work centers on the CAP-LTER
program and the Integrative Graduate Education and Research Training program in Urban Ecology at ASU. In addition,
he has started collaborating with archaeologists on a study of the legacy of prehistoric and modern human land use in the
newly designated Agua Fria National Monument north of the Phoenix basin.
Currently he is interim co-Director of the CAP-LTER project, a study of the Phoenix metropolis and surroundings that is
one of the first comprehensive investigations of an urban ecosystem. In that role, Dr. Briggs oversees and coordinates
interdisciplinary research in urban ecology involving over 100 scientists in more than 10 departments. He has served on
numerous advisory panels and review teams for the National Science Foundation, other federal agencies and numerous
international programs. He is a member of the editorial board for the Journal of Landscape Ecology, the publication
committee of the Ecological Society of America and serves on the review board of the Audubon Appleton-Whittell
Research Ranch and the MacArthur Agro-Ecology Research Center.
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LUNCHEON KEYNOTE ADDRESS

Voices From the Marsh

James Davis
Naturalist, Metro Regional Parks & Greenspaces Program
Portland, Oregon

Author of Seasonal Guide to the Natural Year: Oregon, Washington, and British Columbia, James will portray the
triumphs that we have made for wildlife habitat protection from the point of view of the animals. He will share some of
his fascinating encounters with local wildlife and his insights into the connection of modern youth to their natural
environment. His presentation will provide those of us who are engaged in researching, managing, and protecting the
region's ever growing greenspaces system with inspiration to do even more to ensure that future generations of the
region's residents will have nature in their neighborhoods to explore and enjoy.
James Davis began his naturalist career as a young lad chasing lizards in Tucson, Arizona. After an exciting and colorful
time as an undergraduate during the 1960s in California, he eventually headed to Fort Collins, earning a masters degree in
Zoology from Colorado State University. James lived in California for several years teaching junior and senior high
school science classes and working in two zoos as the “Zoo Mobile Guy.” He moved to Portland, his mother's hometown,
in 1981 and began working for the Audubon Society of Portland. At Audubon he created an education program and a job
for himself as the first education director. In 1990 he quit as full-time education director but kept doing educational
programs and birding tours for Audubon while teaching science classes at Marylhurst University.
James was instrumental in starting Marylhurst University’s “Head Start Summer Science Institute,” the only training
program in science for Head Start teachers in the nation, and taught in the program for its 10-year lifespan. His book,
Seasonal Guide to the Natural Year: Oregon, Washington, and British Columbia was published in 1996. He is currently
rewriting the book for publication by Timber Press. He is a contributing author to Wild in the City, A guide to Portland’s
Natural Areas co-published by Audubon and the Oregon Historical Society in 2000.
James has been a naturalist for Metro Regional Parks and Greenspaces, the Portland area’s regional park system, since
1998. He is the naturalist for Smith and Bybee Wetlands Natural Area and does a variety of other educational programs
in Metro’s new Greenspaces program. James lives with his wife Sally in Rose City Park and is lucky to have his adult
daughter Risa living nearby in NW Portland. When not pursuing his natural history interests, James plays guitar in rock
and roll bands, although not nearly enough these days.
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ABSTRACTS SUBMITTED
Nicole Adamskia, Amber Coatsa, Edward Eldera, Sade Rodgersa, Lori Henningsb
Metro - Nature in Neighborhoods, 600 NE Grand Ave, Portland, OR 97232
Phone: (503) 813-7554
b
Phone: (503) 797-1940, Email: hennings@metro.dst.or.us
a

Metro REIN Internship
Metro developed an internship to help input information into the Regional Environmental Information Network (REIN), as well as
helping reach communities and organizations to help further their success in environmental projects. REIN is an online interactive
mapping tool that allows people to input and map their nature-based conservation, restoration, education, and monitoring projects
online for others to observe, research, and possibly volunteer. It also allows groups to collaborate and connect their projects to other
efforts in their watershed, and to find out what others are doing by keyword or map searches. We researched urban ecology through
the computer and fieldwork to gain a better understanding of what we were working with. Then we helped present the REIN tool and
taught others to use it. We also gave the option of putting information into REIN for those groups. The internship was based at Metro
and lasted three months, October 2006 through January 2007.
Keywords: Land use planning, Land/watershed management
Time Period: October 2006 - January 2007
Geographic Region: Greater Portland/Vancouver metropolitan area
Partners & Sponsors: Oregon Department of Labor, Worksystems Inc., Open Meadow Alternative Schools

Dean Apostola, Marcia Sinclairb
a

Phone: (503) 661-6152, Email: dean@singingprairie.com
Phone: (503) 661-6152, Email: marcia@singingprairie.com

b

Restoring the Pacific Northwest: The art and science of ecological restoration in Cascadia
This is a new book by the authors and 53 expert contributors (Fall 2006), published by Island Press. It covers ecological restoration in
9 major ecosystem types in the Northwest region: prairies, oak woodlands, conifer forests, pine forests, riparian woodlands, freshwater
wetlands, tidal wetlands, sagebrush steppe, and alpine plant communities. It also includes chapters on restoration that "cross
boundaries," including: urban restoration, streams, watersheds, wildlife, traditional knowledge, and invasive species. It addresses
issues that include: design and execution of restoration projects, policy and funding, and education. Restoring the Pacific Northwest
will likely become the leading reference book for practitioners across the region. The conference presentation will provide an
overview of the book contents.
Keywords: Environmental education, Environmental policy, Habitat restoration
Geographic Region: Pacific Northwest
Partners & Sponsors: Island Press
Publications: Restoring the Pacific Northwest: the art and sceince of ecological restoration in Cascadia
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Wendy Archibald1a, Wendy Stevens2b
1

Portland Public Schools - Winterhaven Middle School, 3830 SE 14th Ave, Portland, OR 97202
Portland State University - Environmental Sciences, PO Box 751, Portland, OR 97207
a
Phone: (503) 916-6200, Email: warchibald@pps.k12.or.us
b
Phone: (503) 285-5165, Email: wendys@pdx.edu
2

Student Created Plant Guides are Great for Learning and Conservation
In a service-learning partnership between Portland Parks and Recreation Natural Areas Division and Portland Public Schools, students
from Winterhaven middle school develop their own plant identification guides to help with their restoration and monitoring projects at
Oaks Bottom Wildlife Refuge. In this or poster, students show their plant ID guide and talk about what they have learned and how
their guide helps them improve their plant identification skills for restoration and monitoring.
Keywords: Environmental education, Habitat restoration
Time Period: 2005/6 academic year
Geographic Region: Oaks Bottom Wildlife Refuge
Partners & Sponsors: Portland Parks and Recreation Natural Areas Division, Portland Public Schools

David Baileya, Nathanael Lichtib, Laura Roberts, Michael Murphy
Portland State University - Department of Biology, PO Box 751, Portland, OR 97207
a
Phone: (503) 725-8501, Email: baileydc@pdx.edu
b
Email: nlichti@purdue.edu
Ecological relationships at multiple scales among breeding bird communities of upland forests fragmented by urbanization
We surveyed breeding bird communities at 22 (2002) and 48 (2003) upland-forest fragments varying in size from <1 to >1200 ha
within the greater metropolitan region of Portland, Oregon. We collected local habitat variables (vegetation structure, composition,
and diversity) within each patch and used GIS and regional land-cover databases to quantify potentially important determinants of bird
communities at the scale of both patch (physical geography; area, shape, and isolation) and landscape within 500m from patch edge
(vegetative and anthropogenic land-cover composition and configuration; human population). Our aim was to describe the bird
communities in remnant upland-forests surrounded by urbanization and determine relationships of these communities to both patchand landscape-scale environmental variables. We used canonical correspondence analysis (CCA) to relate bird communities to
environmental variables. We used partial CCA to partition the amount of variation found among bird communities between that
related uniquely to landscape, that shared by both landscape and patch, and that explained uniqely by patch-scale variables only. As
expected, we found a strong relationship of bird communities to patch area, but this variable was confounded with several variables at
both patch-and landscape-scales, notably the configuration of other forest patches in the landscape surrounding the patch. Migrant
birds tend to be found in larger patches with later-seral stage vegetation with closer mean proximity to all forest remnants in the
landscape. Resident and synanthropic birds tend to be found in smaller patches with earlier seral-stage vegetation and less clumped
forest in the landscape.
Keywords: Animal ecology, Conservation biology, Wildlife biology
Time Period: Spring-Summer 2002-2003
Geographic Region: Portland, Oregon
Partners & Sponsors: US Fish and Wildlife Service, Metro Regional Services
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Sue Beilke
The Pacific Northwest Turtle Project, 11755 SW 114th Place, Tigard, OR 97223
Phone: (503) 639-3519, Email: sbeilke@europa.com
The Lower Willamette Valley Turtle Conservation Strategy: A new partnership of agencies, local groups and private entities
working toward the long term protection and conservation of our native turtle species
In 2006, a new partnership was formed in order to address the long term protection and conservation of Oregon's two native species of
turtles, the western painted and western pond turtles (Chrysemys picta belli and Emmys marmorata marmorata). This partnership
includes the Oregon Department of Fish and Wildlife, Metro Parks and Greenspaces Dept., The Oregon Zoo, The Pacific Northwest
Turtle Project, Northwest Ecological Research Institute, Port of Portland, and other groups and private entities. Oregon's native turtles
are imperiled due to many factors, including habitat loss, fragmentation of existing habitats, roads, and the introduction of non-native
invasive species. Through the development of a new Conservation Plan, which includes the goal of protecting and maintaining
healthy, sustainable populations of turtles throughout their range, we will address the factors contributing to the loss of our native
turtle species. In addition, the partnership will be initiating new surveys and monitoring throughout the region, as well as increasing
public awareness of the plight of our native turtles through public outreach and education.
Keywords: Conservation biology
Geographic Region: Lower Willamette Valley
Partners & Sponsors: Oregon Dept. of Fish and Wildlife, Oregon Zoo, Metro Parks and Greenspaces, Pacific Northwest Turtle
Project, Port of Portland

Sue Beilke
The Pacific Northwest Turtle Project, 11755 SW 114th Place, Tigard, OR 97223
Phone: (503) 639-3519, Email: sbeilke@europa.com
Turtles and Roads: A major threat to the long term survival of Oregon's two native turtle species
Oregon's two native turtle species, the western painted turtle (Chrysemys picta belli) and western pond turtle (Emmys marmorata
marmorata), are declinging in numbers due to many factors, including habitat loss, the introduction of non-native invasive species,
and the increasing density of roads as human populations expand into rural areas. Through on-going research we are attempting to
determine if females are more vulnerable than males to road mortality, and if so, how will this affect the long term survival and
viability of our native turtle populations. We will also address some of the ways in which this problem has been dealt with in other
areas, including Florida, which has a high density of turtles but is also dealing with high turtle mortality due to increasing human
populations and increasing road densities.
Keywords: Conservation biology
Time Period: 1997 - present
Geographic Region: Willamette Valley
Partners & Sponsors: Northwest Ecological Research Institute, Port of Portland, Metro Parks and Greenspaces, ODFW, Oregon Zoo
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Neil Bjorklund1a, Bruce Newhouse2b
1

City of Eugene - Planning & Development, 99 W 10th Ave, Eugene, OR 97401
Salix Associates, 2525 Potter St, Eugene, OR 97405
a
Phone: (541) 682-5507, Email: neil.h.bjorklund@ci.eugene.or.us
b
Phone: (541) 343-2364, Email: newhouse@efn.org
2

South Ridgeline Habitat Study: An Ecologically-Based Habitat Inventory and Assessment
The City of Eugene's South Ridgeline Habitat Study (SRHS) incorporates a newly synthesized methodology for assessing the relative
ecological value of upland plant and wildlife habitats within a 2,600-acre study area. Many previous methods incorporated an
assessment of "structural diversity," which is inherently biased against important plant habitats, including several structurally simple
habitat types that are rare in the Willamette Valley (e.g., oak and oak-pine savanna, native prairie). The SRHS replaces the structural
diversity assessment with an integrated assessment tool with three primary components: (1) To assign relative ecological value to
habitat types and key plant and wildlife species, the SRHS utilizes the results of regional studies and conservation planning efforts,
including the Oregon Conservation Strategy (ODFW 2006), the Willamette Valley-Puget Trough-Georgia Straight Ecoregional
Assessment (TNC 2004), and the Willamette Subbasin Plan (NPCC 2004). (2) The SRHS incorporates a habitat suitability evaluation
based in part on Terrestrial Vertebrate Species of the Willamette River Basin: Species-Habitat Relationships Matrix by Adamus, et.
al., and expands it by including plant and invertebrate suitability assessments for the local study area. These were then used to assess
the suitability of each vegetation unit for each of 79 rare/sensitive animal, plant and invertebrate species. This assessment was
weighted to assign greater value to habitats suitable for species of greater rarity. (3) The SRHS evaluates habitat quality based
primarily on the percentage of native plant species cover in the herbaceous (low) vegetation layer, as assessed in the field or through
reference sites when on-site evaluation was unavailable.
Keywords: Land use planning, Plant ecology, Wildlife biology
Time Period: Data collection: June-August 2006
Geographic Region: Eugene, Oregon
Partners & Sponsors: City of Eugene, Salix Associates
Publications: City of Eugene South Ridgeline Habitat Study Final Report, Salix Associates, 2006.

Tom Bright1a, Wendy Stevens2b
1

Portland Public Schools - Winterhaven Middle School, 3830 SE 14th Ave, Portland, OR 97202
Portland State University - Environmental Sciences, PO Box 751, Portland, OR 97207
a
Phone: (503) 916-6200, Email: tbright@pps.k12.or.us
b
Phone: (503) 285-5165, Email: wendys@pdx.edu
2

Frog Ponds and the Three R's
In a service-learning partnership with Portland Parks and Recreation Natural Areas Division, Winterhaven middle school students
helped establish and map a wetland pond created to enhance frog habitat in Oaks Bottom Wildlife Refuge. In this presentation or
poster, they present what they did, the outcomes for the wildlife refuge and their learning.
Keywords: Environmental education, Habitat restoration
Time Period: Fall 2006
Geographic Region: Oaks Bottom Wildlife Refuge
Partners & Sponsors: Portland Parks and Recreation - Natural Areas Division, Portland Public Schools
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Nancy Broshot1a, Sandra Diedrich2b, Joshua Dodd1c, Rachel Bogart1, Cara Philips3, Hannah Wells3, Kevin McWhirter3,
Matthew Parker3
1

Linfield College - Biology, 2255 NW Northrup St, Portland, OR 97210
Portland Parks - City Nature - No Ivy League, 2960 NW Upshur St, Portland, OR 97210
3
City of Portland - Parks and Recreation, 2960 NW Upshur St, Portland, OR 97210
a
Phone: (503) 413-7034, Email: nbrosho@linfield.edu
b
Phone: (503) 823-3681, Email: sddivy@teleport.com
c
Phone: (503) 784-7530, Email: jdodd@linfield.edu
2

Growth and predation rates on western red cedar (Thuja plicata) seedlings in an urban forest
Previous research has shown low survival rates among tree seedlings in urban forests. This research was designed to ascertain
whether mammalian predation on young conifers has a role in low seedling recruitment. Nine study sites were located in Forest Park
in Portland Oregon, three in each section (urban, middle and rural). At each site, 27 young western red cedar (Thuja plicata) seedlings
were planted. Each tree was randomly assigned to one of three groups: deer exclusion, rodent exclusion or control and was measured
prior to installation of exclusion devices (March 2005). Tree heights, widths and basal diameters were subsequently measured, and
the percentage of branches exhibiting grazing was calculated. Analysis of data collected through June 2006 showed that grazing rates
were significantly higher for trees in the control group than in either of the exclusion devices, and that the rate of grazing was
significantly greater in the middle and far sections of the park than in the city section. Grazing rate was negatively correlated with the
number of surrounding buildings and positively correlated with the distance from both the nearest building and the nearest park edge.
We also found that trees grew significantly taller in the far section of the park for all treatments. Our findings suggest that deer and
elk are avoiding habitat in Forest Park that is closer to more urban areas. The data also suggest that seedlings grow better at more
rural sites, a finding in keeping with earlier studies showing better recruitment at more rural sites.
Keywords: Conservation biology, Plant ecology, Wildlife biology
Time Period: March 2005 - June 2006
Geographic Region: Forest Park, Portland, Oregon
Partners & Sponsors: Linfield College Portland Parks and Recreation

Robert Chastain
Fort Lewis Directorate of Public Works - Envtl and Natural Resources Division, Box 339500, Bldg 2012, Fort Lewis, WA 98433
Phone: (253) 966-1664, Email: robert.chastain2@us.army.mil
Remote Sensing of Woodland and Savanna Communities in Fort Lewis, Washington
A vegetation community map is being created for Fort Lewis, an Army installation near Tacoma, WA. The map will primarily
conform to the National Vegetation Classification System (NVCS) association level of detail. The mapping area contains large,
continuous patches of Douglas-fir (Pseudotsuga menziesii) dominated forests, interspersed with some of the best remaining examples
in the Puget Sound Trough ecoregion of prairie, Oregon white oak (Quercus garryana) woodland and savanna, and Douglas-fir and
ponderosa pine (Pinus ponderosa) savanna communities. Woodlands and savannas are defined in the Fort Lewis vegetation
classification as having, respectively, 25 to 60 percent and 5 to 25 percent tree canopy cover. Open woodlands and savannas are
inherently mixed reflective targets, and their identification has proven difficult using pixel-based statistical classification methods with
moderate resolution image data (e.g., Landsat TM/ETM+). Object-oriented classification using high spatial resolution image data
(e.g., Quickbird) and small footprint discrete-return Lidar data permits the identification of individual tree crowns in oak, fir, and pine
woodland and savanna settings, and this approach has the potential for the identifying individual trees to the species level of
precision. In addition, leaf-on small footprint Lidar data permit an accurate estimation of canopy cover, which will in turn enhance the
delineation accuracy of woodland and savanna areas based on their definitions in the Fort Lewis classification scheme. The utility of
using Quickbird and Lidar data for individual tree and canopy cover discernment is explored in this poster, and comparisons are made
between classification results obtained using alternative analytical approaches.
Keywords: Conservation biology, Habitat restoration
Geographic Region: Fort Lewis, Washington
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Tierra Currya, Michael Murphy
Portland State University - Department of Biology, PO Box 751, Portland, OR 97207
a
Phone: (503) 274-8262, Email: tierra@pdx.edu
Bullfrogs: the good, the bad, and the early
Bullfrogs are commonly cited as a reason for the decline of native amphibians and reptiles in the Northwest. In summer 2006
bullfrogs were collected from four Portland wetlands to determine diet composition, and experiments were performed to evaluate the
effect of the summer draining of wetlands (via water control structures) on bullfrog reproductive success. Research objectives were to
determine how quickly bullfrog tadpoles metamorphose in local wetlands, if tadpoles speed up metamorphosis in response to pond
drying, and how dry a pond needs to become to prevent metamorphosis. In the first experiment, tadpoles were reared in wading pools,
half of which were kept full and half of which were allowed to evaporate. Tadpoles in the Evaporation treatment developed more
rapidly than those in the Refill treatment. One tadpole in the Refill treatment achieved metamorphosis in 14 weeks, demonstrating
that single-season metamorphosis occurs at this latitude. In the second experiment, tadpoles were placed in mesh field enclosures
along a hydroperiod gradient in ponds drained by water control structures and in a naturally seasonal beaver pond. Results showed
that tadpoles can survive extended periods, and achieve metamorphosis, in the mud. Even in the driest treatment, loose mud with no
standing water, late-stage tadpoles metamorphosed. Tadpoles in areas under the daily tidal influence of water control structures had
higher survival rates than those in naturally seasonal areas. Stomach content analysis of 80 bullfrogs revealed that 97% of their diet
consists of invertebrates, fish, and each other. No native frogs or reptiles were detected.
Keywords: Animal ecology, Habitat restoration, Hydrology
Partners & Sponsors: Oregon Watershed Enhancement Board, Metro, Oregon Dept. of Fish and Wildlife

Laurie Dizneya, Philip Jones, Luis Ruedasb
Portland State University - Department of Biology, PO Box 751, Portland, OR 97207
Phone: (503) 725-8004, Email: dizneyl@pdx.edu
b
Phone: (503) 725-9526
a

Healthy ecosystems are good for your health
As our forests become increasingly fragmented and disturbed, and as human populations continue to sprawl, demands on our
surrounding natural areas intensify. From logging to development to recreation, abundant conflicting interests compete for use of
these natural areas. There exists little hard science to support the benefits of healthy, diverse ecosystems and what little research does
exist tends to focus on ecosystem functioning, not benefits to humans. To strengthen conservation efforts, a pragmatic rationale for
preserving biodiversity that directly affects human well-being is needed. This research investigated the relationship between
biodiversity of the small mammal community and the incidence of zoonotic disease, specifically Hantavirus. The three-year study
was conducted in five natural areas around Portland, OR (Forest Park, Oxbow Regional Park, Powell Butte, Tryon Creek State Park
and Tualatin River National Wildlife Refuge). Small mammals were trapped using a web-sampling grid, which covers 3.14 hectares
and includes 352 live-traps. Blood samples were taken and tested for hantaviral antibodies using ELISA. We sampled 5058
specimens and found Hantavirus-positive deer mice (Peromyscus maniculatus), the natural host, in all parks. We found a strong
significant negative relationship between ecosystem biodiversity and percent infection rate: as biodiversity decreased, the prevalence
of Hantavirus increased, and exponentially so when diversity became very low, a phenomenon we describe as a zoonotic release. This
result has clear implications for both human health and conservation efforts: by managing natural areas to maximize biodiversity,
zoonotic diseases and their associated risks to humans can be minimized.
Keywords: Animal ecology, Conservation biology, Wildlife biology
Time Period: October 2003 - October 2006
Geographic Region: Forest Park, Oxbow Regional Park, Powell Butte, Tryon Creek State Park, Tualatin River Natinl Wildlife Refuge
Partners & Sponsors: Portland Parks and Rec, METRO, Oregon State Parks, Tualatin River NWR, Sigma Delta Epsilon, CDC, OR
Public Health Lab, American Society of Mammalogists, Northwest Health Foundation, Wildlife Society of Oregon, ForbesLea Fund/Portland State University
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Jason Dumont
The Nature Conservancy - Portland Area Preserves Program, 821 SE 14th Ave, Portland, OR 97214
Phone: (503) 802-8100 x151, Email: jdumont@tnc.org
Persistence of Polygonum cuspidatum: Lessons Learned from Six Years of Field Trials
Since 1999 The Nature Conservancy's Sandy River Riparian Habitat Protection Project (SRRHPP) has been working to eradicate
Polygonum cuspidatum (henceforth knotweed) from the Sandy River Watershed. During 5 years of intensive efforts we have tested a
range of treatment options including cutting, spraying, direct stem injection and numerous combinations thereof using mainly
glyphosate based products. Year-to-year monitoring of over 650 knotweed sites has demonstrated 60- 80% annual reduction in stem
numbers, with more dramatic reductions in above ground bio-mass. However, only 299 sites exhibited no knotweed regrowth in
2005. Some sites that had exhibited no regrowth in past years, were again growing healthy knotweed stems. At other sites, small
deformed plants with little to no leaf surface area and with stems too small to inject, have persisted for several years despite repeated
retreatment. At these sites, excavated knotweed crowns and rhizomes have, more often than not, contained large amounts of living
tissue. These results imply that treatment as we have done it with glyphosate based herbicides, while eliminating much of the above
ground plant material, often fails to fully kill the underground crown and rhizome structures. These tissues appear to be able to persist
for years, even without growing above the surface. These results demonstrate a need for both alternative treatment methods including
the use of other herbicides and excavation, and careful long-term monitoring of treatment areas.
Keywords: Habitat restoration, Land/watershed management, Plant ecology

Derek Godwina, Sam Chanb, Frank Burrisc, Betsy Parryd
Oregon State University Extension Service, 3180 Center Street NE, Suite 1361, Salem, OR 97301
Phone: (503) 566-2909, Email: derek.godwin@oregonstate.edu
b
Email: sam.chan@oregonstate.edu
c
Email: frank.burris@oregonstate.edu
d
Email: betsy.parry@oregonstate.edu
a

Low Impact Growth "Scoping" Workshops: Highlights of a needs assessment from three different communities
Oregon is known across the nation for its natural resources and conservation-minded approach to land use development. As our
population continues to grow, how can we manage our growth and related land use development to support our vision for the future
health of our communities, economy, and natural resources? The goal of this project was to conduct a needs assessment and
prioritization of future efforts for OSU Extension Service and Extension Sea Grant in helping Oregon communities manage growth for
minimal impacts on stormwater and the quality of surface and groundwater while supporting their community's vision for the future.
We delivered scoping workshops in three different communities in Oregon: Portland, Grants Pass, and Brookings. These communities
were chosen based on population size, capacity for addressing low impact growth issues, and existing partnerships with local
government and decision-makers. In addition to the needs assessment process in each workshop, we also had presentations on the
national NEMO network and NEMO program in Connecticut. These workshops gathered input in a variety of ways to ensure equal
participation. The issues and needs identified were similar in Grants Pass and Brookings. All three locations identified education
needs for builders/developers, local decision-makers, and the general public.
Keywords: Land use planning, Land/watershed management, Sustainable development
Partners & Sponsors: Department of Land Conservation and Development, Metro, City of Grants Pass, Rogue Valley Council of
Governments
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Lori Hennings
Metro - Nature in Neighborhoods, 600 NE Grand Ave, Portland, OR 97232
Phone: (503) 797-1940, Email: hennings@metro.dst.or.us
Bird communities in and adjacent to the Damascus area urban growth boundary expansion
We surveyed 24 riparian sites in and near the Damascus new urban growth area for birds during both winter and spring to assess
seasonal bird-habitat relationships. Winter and spring non-native birds, winter native species richness, and spring total bird abundance
were associated with urban residential lands that included simplified forest structure, more lawn, and more tall non-native shrubs
(typically Himalayan blackberry) and herbs. Hence, there are more non-native birds and more species overall during winter, and more
non-native birds and more birds overall in the spring, in urban compared to rural habitats. In contrast, all Neotropical migratory
songbird (NMB) metrics showed negative relationships with urban residential habitats. Winter bird diversity and spring NMB
abundance were negatively associated with non-native shrubs, structures and human trails, and positively associated with conifer tree
cover, in contrast to winter non-native species. Non-native shrub cover appears repeatedly as a key variable for bird metrics but
overall or native shrub do not, thereby specifically implicating non-native shrubs as a plus for non-natives and a negative for winter
bird diversity and spring NMBs. NMBs are at a disadvantage in residential habitats because such habitats favor winter residents. More
native tree and conifer cover, and less non-native shrub cover, increase habitat value for NMBs and controls non-native birds. NMBs
are disproportionately at risk both nationwide and in the Portland metropolitan area, therefore managing urban residential habitat to
favor NMBs is desirable. However, worth noting is the extraordinary importance of even narrow riparian forests to many songbird
species during migration.
Keywords: Animal ecology, Land use planning, Wildlife biology
Time Period: Winter 2003 - Spring 2004
Geographic Region: Damascus-Boring area, Clackamas County
Partners & Sponsors: USFWS / Metro Greenspaces grant

Lori Henningsa, Stacey Triplettb
Metro - Nature in Neighborhoods, 600 NE Grand Ave, Portland, OR 97232
a
Phone: (503) 797-1940, Email: hennings@metro.dst.or.us
b
Phone: (503) 797-1882, Email: tripletts@metro.dst.or.us
Metro's Nature in Neighborhoods habitat and water quality monitoring program
In 2005, Metro Council created a new regional ordinance called Title 13, or Nature in Neighborhoods, designed to help the region's
people and wildlife thrive in a healthy urban ecosystem. Nature in Neighborhoods directs Metro staff to prepare and present a habitat
monitoring report to Metro Council by December 31, 2006 and for each even-numbered year in the future. Measuring the amount and
placement of a few key landscape features - especially trees, shrubs and hard surfaces - accounts for about two-thirds of the region's
water quality as well as helping predict the types and numbers of wildlife that can live here. The ordinance established a suite of
science-based, repeatable indicators for the monitoring reports, to be measured at the watershed level: (1) Preserve and improve
streamside, wetland, and floodplain habitat and connectivity; (2) Preserve large areas of contiguous habitat and avoid habitat
fragmentation; (3) Preserve and improve connectivity for wildlife between riparian corridors and upland wildlife habitat; and (4)
Preserve and improve special habitat of concern. Additional measures at the stream-reach scale will provide a more detailed analysis
of streamside habitat and water quality. These indicators are designed to measure changes in habitat and water quality and quantity
over time, identify where efforts are working and where they are needed, and help guide the region in maintaining or improving
watershed health over time. Identifying and focusing on such areas can accelerate improvements in water quality and wildlife habitat,
while still accommodating the needs of the people living here.
Keywords: Habitat restoration, Land/watershed management, Water quality
Time Period: December 2006 - present
Geographic Region: Portland metropolitan region
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Christopher Hooper
Willamette University - Biology, 900 State St, Salem, OR 97301
Phone: (360) 790-2433, Email: chooper@willamette.edu
Avian Conservation Across an Urban-Rural Gradient in the Central Willamette Valley
Urbanization of rural lands has contributed to fragmentation and loss of important indigenous avian habitat, increased competition and
predation from synanthropic organisms, and other ecological pressures. The goal of this project was to establish baseline data to be
used in an ongoing two-year study comparing the relationship between urbanization and bird diversity across an urban-rural interface.
Our study was conducted with a special interest in the conservation of avian species through sustainable development practices. Data
were collected at several locations in the central Willamette Valley, including Sustainable Fairview community development,
Jefferson Oak Savannah restoration project, Bush and Pringle Parks, McNary Field airport, and the Willamette University and Oregon
State Capitol campuses. Point-count surveys were conducted at each of these sites in order to determine present avian species and
abundance. These data were used to compare species diversity for each of the sites in order to establish general trends between
urbanization and diversity and to verify the efficacy of our method; species diversity was based on Simpson's index of diversity.
Habitats within the sites were then compared and ranked in terms of importance to preserving diversity among desired species. This
general application of our results suggested riparian zones were of greatest importance to preserving diversity of native species in
urbanizing areas. Our results were specifically applied to guide the planning of Sustainable Fairview in supporting existing bird
populations throughout the process of Fairview's development.
Keywords: Conservation biology, Land use planning, Sustainable development
Time Period: June 2006 - present
Partners & Sponsors: Jordan Aney, Dr. David Craig,

Steven Johnson
Portland State University - Urban Studies and Planning, PO Box 751, Portland, OR 97207
Phone: (503) 654-7948, Email: stevenreedjohnson@comcast.net
Stories from the shed: changing the narrative in an urban watershed
After living in one watershed for sixty years and working to restore it for the last thirty, its become evident to me that when we want
to restore a stream or watershed, most of the heavy loading, and often invisible work, is about changing the narrative about the place
as much as it is about the number of trees we plant, the invasive species removed, or the wetlands constructed. If we rely only on
scientific measures we will miss the habits of the heart we are changing that lead us toward the goal of a sustainable and culturally rich
and diverse watershed. The changes we are affecting through public work is changing individual life stories, creating a new series of
unique watershed stores, and changing the stories others tell about us, as inhabitants of the watershed. Understanding the restoration of
a watershed in terms of its affect on the places’ stories is a way of guiding our investments, rationalizing costs and benefits, measuring
progress, and achieving long term goals of an inhabitation pattern that is sustainable. Following the changes in watershed narrative,
and investing in healing people’s relationship to the stream and environment allows us to maximize the social capital capacity of
relationships between people and institutions that will lower the cost of governance and create a balance between individual self
interest and creating the watershed commons.
Keywords: Sustainable development
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Sybil Kelley
Portland State University - Center for Science Education, PO Box 751, Portland, OR 97207
Phone: (503) 720-5089, Email: sybilkel@pdx.edu
Contextualizing science learning in the local environment and assessing the impacts on students
Portland Public Schools has been awarded a grant from the US Department of Education to transform several struggling, inner-city
schools into an articulated and integrated K-12 Arts, Science, Math and Technology Magnet Program. A North Portland middle
school that converted to a K-8 school in the 2006-07 academic year, has contracted with Portland State University's Center for Science
Education to provide support in the integration of science, inquiry and technology, and to help assess the impacts on teacher
development and student learning. Through this partnership, graduate students from CSE have been working directly with the 6th
grade teaching team to implement a science curriculum that is contextualized in the local environment and community. The goal has
been to focus the curriculum around three related topics - Outdoor School, the school garden and Columbia Slough School - and to use
those experiences as points of interest, engagement and relevance to help students learn science. The research will investigate the
impacts of this model of science education on student engagement, learning and attitudes. Since the research will be in the early
stages, the focus of the presentation will include the ways in which the curriculum has been enhanced with community-based
environmental education experiences, some of the challenges and opportunities involved with mapping a curricular plan and initial
observations and findings.
Keywords: Environmental education
Time Period: 3 years, beginning in the 2006/7 academic year
Geographic Region: N/NE Portland

Nathan Kenyona, Jonathan Nottageb
City of Salem - Stormwater, 1410 20th St SE, Salem, OR 97302
Phone: (503) 949-0606, Email: nkenyon@gmail.com
b
Phone: (503) 588-6063 x7809, Email: jnottage@cityofsalem.net
a

An innovative approach to maintaining urban waterways: City of Salem's stream cleaning program
Following destructive floods in 1996, the City of Salem, Oregon, initiated the Stream Cleaning Program as a way to address water
quality and potential conveyance issues by removing trash and debris from its urban waterways during the summer months. Crew
members consist of college students required to have had major course work in the environmental sciences. With support from City of
Salem's Stormwater Services, an intern from a local university leads the crew and is responsible for coordinating daily activities. As
such, Stream Cleaning Program objectives are carried out by an educated group of enthusiastic individuals making sound decisions in
the field. Over the last nine years, this unique and effective program has demonstrated its success by removing almost 450,000 pounds
of trash and debris from Salem waterways. Additional benefits to the community include an observed reduction in illegal dumping,
participation in multiple outreach events, and unique educational opportunities for the crew.
Keywords: Environmental education, Land/watershed management, Water quality
Time Period: 1998 - present
Geographic Region: City of Salem, Oregon
Partners & Sponsors: City of Salem, Public Works Department
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Paul Ketchama, Michael Rosenb
City of Portland - Environmental Services, 1120 SW 5th Ave, Portland, OR 97204
a
Phone: (503) 823-5549, Email: paul.ketcham@bes.ci.portland.or.us
b
Phone: (503) 823-5708, Email: mikero@bes.ci.portland.or.us
2005 Actions for Watershed Health: City-wide Watershed Plan Implementation - Next Steps
Writing a city-wide watershed plan for Portland proved to be extremely challenging however, once adopted by City Council on March
8th, 2006, the attention of the Watershed Division of Portland's Bureau of Environmental Services (BES) turned almost immediately
to implementation, an even more formidable task. BES has consistently expressed its intent that the Plan be adaptive, relevant and
"off the shelf" (i.e., not just another Portland plan that collects dust and space). Nonetheless, the least descriptive part of the Plan was
the chapter on implementation. Since March 2006, the Watershed Division has been working with its colleagues inside BES and
across the City to clarify roles and responsibilities and put systems in place to insure the continued relevancy of this work and to begin
the substantive work that will improve Portland's watershed health. In this presentation BES will provide an overview of Plan
implementation work to date and provde a specific example of the Plan in action.
Keywords: Land/watershed management
Geographic Region: Portland

David Kliewer
City of Portland - Environmental Services, 1120 SW 5th Ave, Portland, OR 97204
Phone: (503) 823-7096, Email: davek@bes.ci.portland.or.us
Stormwater BMP effectiveness evaluation in Portland, Oregon
Beginning in January 2006, the Portland Bureau of Environmental Services developed and documented the effectiveness ranges and
preferred (default) values for all best management practices (BMPs) either currently in use or anticipated for use in the management of
stormwater quality and quantity in the City of Portland. The City will use the evaluation results to help assess the effectiveness of
BMPs in achieving compliance with federal and state regulatory requirements, comparing alternatives and evaluate actions for
improving watershed health under the Portland Watershed Management Plan (PWMP), providing information for a study of
stormwater pricing and trading, updating the City's Stormwater Management Manual, and guiding future monitoring efforts. The
presentation will review the process used to draft the first version of the Effectiveness Evaluation report and its recommendations. The
report evaluates both structural and non-structural stormwater management BMPs and extrapolates available results beyond highly
qualified and verified information to derive effectiveness values specific to Portland for each BMP reviewed. As guidance for their
application the BMPs are ranked based on their purpose and site conditions.
Keywords: Hydrology, Land/watershed management, Water quality
Time Period: 2006
Geographic Region: City of Portland, Oregon
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Karl Lee
U.S. Geological Survey, 10615 SE Cherry Blossom Dr, Portland, OR 97216
Phone: (503) 251-3252, Email: kklee@usgs.gov
Trends in Streamflow in the Johnson Creek Basin, Oregon
Flow data have been collected mid-basin in the Johnson Creek Basin (located in the Portland, Oregon metropolitan area) since 1940,
and at a site near the mouth of the creek since 1989. Trends in mean-annual, high, and low flow based on daily-mean and annual-peak
flows were analyzed in a spatial and temporal sense. Comparisons were made of runoff to precipitation upstream of the mid-basin site,
and of the part of the basin between the two monitoring sites. Results indicate that a greater proportion of precipitation is delivered to
the stream in the upper basin compared to the lower basin. Annual peaks were used to derive flow-frequency statistics, enabling
comparison of the upper and lower parts of the basin, as well as to assess trends over time. Comparison of storm-event volume at the
two sites indicated small increases relative to increases in basin area. At the mid-basin site, the fraction of days each year when the
mean-daily stream discharge was greater than the annual mean discharge was used as an indicator of changes in delivery of runoff to
the stream. The results suggested little change in this statistic over time. Trends in both mean-annual and peak flows might be
attributable to geomorphic and land-use factors. Low flows in mid-basin were compared to those in a nearby basin and to
precipitation. The results of the comparison indicate relatively low summertime streamflow from 1955 to 1977, suggesting prolonged
in-stream withdrawals. Low flows in the lower basin are primarily controlled by ground-water discharge.
Keywords: Hydrology, Land/watershed management, Water quality
Time Period: 1940 - 2006
Geographic Region: Johnson Creek Basin, Oregon
Partners & Sponsors: City of Portland, City of Gresham, City of Milwaukie, Clackamas County, Multnomah County

Kathleen McCarthy
U.S. Geological Survey, 10615 SE Cherry Blossom Dr, Portland, OR 97216
Phone: (503) 251-3257, Email: mccarthy@usgs.gov
Assessment of the Usefulness of Semipermeable Membrane Devices for Long-Term Watershed Monitoring in an Urban
Slough System
Semipermeable membrane devices (SPMD's) were deployed at eight sites within the Columbia Slough, in Portland, Oregon, to
measure the spatial and seasonal distribution of dissolved polycyclic aromatic hydrocarbon compounds and organochlorine
compounds. Target analytes included dieldrin, DDT, and DDE, compounds which are included in the TMDL for the Slough. In
addition to measuring specific compounds in the water column, the general effectiveness of SPMDs as a tool for assessing the longterm effects of watershed improvement activities in an urban slough setting was evaluated. Data from the SPMDs revealed clear
spatial and seasonal differences in water quality within the Slough and indicate that for hydrophobic compounds, this passivesampling technique can provide time-integrated data that are valuable for understanding the effects of changes in land- and watermanagement practices.
Keywords: Water quality
Time Period: 2003 - 2004
Geographic Region: Columbia Slough System
Partners & Sponsors: US Geological Survey, City of Portland - Environmental Services
Publications: McCarthy KA (2006) Assessment of the Usefulness of Semipermeable Membrane Devices for Long-Term Watershed
Monitoring in an Urban Slough System, Environmental Monitoring and Assessment 118 (1-3)
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Pam McElwee
Oregon Zoo - Conservation, 4001 SW Canyon Rd, Portland, OR 97221
Phone: (503) 220-2790, Email: mcelweep@metro.dst.or.us
Reaching urban communities with conservation messages: The Oregon Zoo's ZAP and UNO programs
The Zoo Animal Presenters (ZAP) and Urban Nature Overnight (UNO) programs of the Oregon Zoo are cutting edge youth
development and conservation education programs. The ZAP program, started in 1999, hires 10 ethnically diverse low income teens
each year to be part of a two year, paid conservation education internship at the zoo. The first year, after receiving over 40 hours of
training, these ZAP teens go out into the community providing presentations with live animals to Boys and Girls Clubs, SUN schools,
community events and Parks and Recreation sites. The ZAP team reaches over 13,000 children and families every year with these
outreaches with a focus on populations underserved by the Zoo and other conservation education programming. The second year, the
ZAP teens expand on their conservation education skills by becoming counselors for UNO. With UNO the ZAP teens provide
overnight camping experiences for low income youth ages 8-11. Acting as camp counselors, the ZAP members help these urban
youth camp overnight at the Zoo, Oxbow Regional Park, Wildwood Recreation area and other local natural areas learning basic
camping skills and ecology. For many youth it is their first experience sleeping in a tent. During the school year ZAP continues to
provide after school and weekend outreaches with animals. Furthermore, this winter the ZAP and UNO programs will provide 8 week
educational programming for 60 youth focused on Salmon conservation including raising salmon, field trips and an overnight at Eagle
Creek. Both the ZAP and UNO programs strive to provide underserved youth with a safe and enriching experience with the natural
world, to develop an appreciation of natural places, and to build an awareness of wildlife conservation and stewardship issues. Both
programs also support and engage ZAP members by providing training, mentoring, and teaching experiences designed as a
progressive introduction to the field of conservation education.
Keywords: Environmental education

Jenny McKay
Portland State University - Department of Biology, PO Box 751, Portland, OR 97207
Phone: (503) 725-8501, Email: jemckay@yahoo.com
The Effects of Trail Usage on Spotted Towhee Nest Success: A Spatial Analysis
Increased urbanization has led to the fragmentation of habitat and may influence the quality of territory for wildlife in those areas.
Ground-nesting songbirds in urban areas face many of these anthropologic effects, such as foot or street traffic, increased predation,
and a stressed food supply. The Spotted Towhee (Pipilo maculatus) is one such ground-nesting songbird that may encounter these
difficulties. Urban trail usage may effect the overall reproductive strategies of the surrounding wildlife. I propose to examine the
effects of trail type (primary, secondary, tertiary, and foot path) on Spotted Towhee nesting success in Portland, Oregon’s
greenspaces. This study will analyze if trail type influences towhee breeding success within a 20-meter buffer zone.
Keywords: Wildlife biology
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Jim Middaugha, Dan Vizzinib
City of Portland - Environmental Services, 1120 SW 5th Ave, Portland, OR 97204
Phone: (503) 823-7032, Email: jmiddaugh@ci.portland.or.us
b
Phone: (503) 823-4038, Email: danv@bes.ci.portland.or.us
a

Harnessing Market Forces to Improve Sustainable Stormwater Management
Growth and inadequate stormwater infrastructure have impaired Portland’s natural systems. Traditional responses are inadequate to
meet existing or emerging demands. Portland’s immediate response is to invest $1.4 billion in large tunnels that will manage
stormwater from about 15 percent of the development planned through 2040. To address community, economic and environmental
concerns, Portland also is evaluating the feasibility of using a credit trading system to create incentives for property owners to install
small-scale, performance-based stormwater systems. The study is focused on current and future infrastructure needs, the potential
environmental and economic benefits from private redevelopment and retrofit opportunities, the relationship of a credit trading system
to the financial structure of the City’s utilities, the likely levels of public acceptance and participation, and the costs of administering
the credit trading system. The project also is attempting to establish ecosystem service values for stormwater BMPs and to compare
those values with traditional piped approaches, confirm valuation of future flow control and stormwater quality, conduct an
assessment of the regulatory and policy implications of the program, and to evaluate economic and social equity issues that may arise
from it.
Keywords: Economics, Hydrology, Water quality
Time Period: May 2005 - April 2008
Geographic Region: City of Portland Combined Sewer Service Territory
Partners & Sponsors: Oregon Environmental Council, University of Portland, U.S. Environmental Protection Agency

Michael Pence
Organisyn Consulting, , Lake Oswego, OR 97035
Phone: (503) 260-8877, Email: michael@organisyn.com
Performing Real-Time Data Analysis for Maximizing Field Study Data Collection
In the summer of 2004, Portland Metro conducted a preliminary hyperspectral analysis study, at Cooper Mountain greenspace, to
gather plant spectral reflectance signatures. We collected spectral reflectance signature data with a commercial spectroradiometer and
also collected supporting metadata (images, GPS, notes). While collecting data in the field, we quickly learned that an important part
of the study included data analysis during collection, or at a minumum, data analysis at the end of the day, to assess data quality.
Knowing data quality was critical to research goals and to help plan the next days data collection activities. Timing is critical to get a
few precious hours in the field under optimal conditions (daily solar maximum and cloudless skies) to gather spectral signatures, and
that near real-time data analysis is essential and cost-effective for maximal field data collection. The next efficient technological step,
is to transmit the data to a processing facility via wireless internet connection from field hardware for real-time analysis and direct
communications to the field on data collection success. During processing, raw and processed data could then be directly uploaded to
an internet-based geographic archive for future use.
Keywords: Conservation biology, Habitat restoration, Land use planning
Time Period: 2003 - 2006
Geographic Region: Cooper Mountain
Publications: Publications Pence, M., J. Budhabhatti, and R. Garono. Defining Invasive Plant Species Spectral Signatures for Mapping
of Metro Greenspaces. Urban Ecology and Conservation Symposium. 2005.
http://www.organisyn.com/solutions/biomap/metro/index.html
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Zachariah Perry
Reed College - Grounds, 3203 SE Woodstock Blvd, Portland, OR 97202
Phone: (503) 572-8636, Email: zac.perry@reed.edu
Reed College Canyon Restoration
Reed College is currently in its seventh year of implementing a long-term restoration strategy located in the upper headwaters of
Crystal Springs. Reed lake is the site of the Crystal Springs headwaters, and is identified in the Johnson Creek Basin Protection Plan
as "the only naturally occurring pond (or lake) remaining in the inner-city area." Crystal Springs is a critical, high quality ground water
resource in the Johnson Creek system. This 26-acre site had been left to the natural consequences of non-native, noxious weeds.
Throughout the restoration efforts, a great deal of energy has gone into controlling the non-native species and reintroducing native
plant material. In 1999 the removal of an outdoor swimming pool made way for the installation of a fish ladder designed to make the
waterway passable from spawning bed to upper rearing pond. The objectives for the project are to improve habitat for birds, animals,
and aquatic species; create new spawning and rearing grounds for salmon and other resident fish species. In addition to its
environmental potential, this project offers significant opportunities for public education. The canyon is widely used by residents of
Westmoreland and the Reed community for passive recreation. It is also a resource for the Portland Public Schools: about 300 public
school students visit each year for science courses or field trips.
Keywords: Conservation biology, Environmental education, Land/watershed management
Time Period: Spring 1999 - present
Geographic Region: Reed College, Portland OR
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Testing the Effectiveness of Site Preparation Techniques for Wetland Prairie Restoration
The West Eugene Wetland (WEW) Partnership, Lane Council of Governments, and the University of Oregon are nearing completion
of a three-year study that is looking at the effectiveness of wetland prairie restoration site preparation techniques. The experience of
the WEW Partnership suggests that the method of site preparation is among the most important factors for determining the ultimate
success of a restoration project. A total of 10 site preparation techniques have been selected as part of the experiment. These include
various combinations of tilling, herbicide application, solarization, and thermal treatments. Two years of post-treatment data have
been collected in each of the 50 experimental plots to assess how the various site preparation techniques impact the following four
categories of response variables: (1) the establishment of native Willamette Valley wetland plants relative to non-native plants, (2) the
aboveground and belowground productivity of the vegetation, (3) the functional soil ecosystem attributes, and (4) the physical and
chemical properties of the soil. After two years, none of the treatments resulted in a significant change of belowground responses, but
aboveground plant communities were distinctly different from one another, with solarization and a fall herbicide application being the
most effective at decreasing exotic cover.
Keywords: Habitat restoration
Time Period: 3 years
Geographic Region: West Eugene
Partners & Sponsors: City of Eugene, Lane Council of Governments, University of Oregon
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Claire Puchy
City of Portland - Environmental Services, 1120 SW 5th Ave, Portland, OR 97204
Phone: (503) 823-3045, Email: clairep@bes.ci.portland.or.us
Portland's Terrestrial Ecology Enhancement Strategy
The Portland City Council approved the Portland Watershed Management Plan (PWMP) and its supporting scientific foundation
document, the Framework for Integrated Management of Watershed Health (Framework), in March 2006. These establish the City's
long-term watershed health goals and objectives, as well as strategies and actions for the next 2-5 years. The PWMP and Framework
are aquatic-focused; both identify development and integration of a terrestrial component into watershed management as a high
priority for the City. Building on previous and ongoing policies and programs, development of a Terrestrial Ecology Enhancement
Strategy is underway. This is a citywide, multi-bureau effort, with technical assistance from an advisory group comprised of
representatives of Metro, Oregon Department of Fish and Wildlife, Audubon Society of Portland, the Port of Portland, and others.
When completed in 2007, the new Strategy will include: (1) clear objectives for wildlife and habitat conservation, restoration,
management and monitoring, (2) identification of priority short-term and long-term actions, (3) guidance for City bureaus and
citizens, and (4) a database of wildlife species and habitat information. The Strategy will inform numerous programs, plans and
decision-making processes in the City of Portland, in a regional context.
Keywords: Environmental policy, Habitat restoration, Land/watershed management
Time Period: 2006 - 2007
Geographic Region: City of Portland
Publications: City of Portland, Oregon (2005) Framework for Integrated Management of Watershed Health
City of Portland, Oregon (2005) 2005 Portland Watershed Management Plan

Kerry Rappold1a, Jim O'Connell2b
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Boeckman Creek Fish Passage and Stream Restoration: A Partnership with the Student Watershed Research Project
Providing fish passage, correcting on-going erosion problems, and restoring aquatic and riparian habitat are the primary objectives of
the project. Two culverts in the City of Wilsonville's Memorial Park will be removed, and the stream channel, banks and surrounding
areas will be restored at the two sites. Restoration of the lower culvert site was completed in 2006; the upper culvert will be removed
in the summer of 2007. A mosaic of upland and riparian environments associated with the Willamette River and Boeckman Creek
characterizes Memorial Park. Boeckman Creek is a tributary to the Willamette River and flows south for approximately 2.5 miles
through the eastern third of the city limits. Members of the Student Watershed Research Project (SWRP) at Wilsonville High School
have participated in the design, implementation and monitoring of the restoration project. The monitoring provides a vital component
in assessing the success of the project, and offers the students an applied learning experience. The goals and objectives of SWRP
include student collection and analysis of multiple data parameters. In addition, students are also encouraged to provide testimony at
state and city proceedings dealing with land use issues surrounding watersheds. Parameters measured in Boeckman Creek include pH,
alkalinity (buffering capacity of the stream), dissolved oxygen, turbidity, and temperature at the culvert sites upstream and
downstream from the culvert removal and rehabilitation work. The group is committed to data collection over the next five years
minimum and working cooperatively with city staff.
Keywords: Environmental education, Habitat restoration, Water quality
Time Period: Monitoring period: 2005 - 2010
Geographic Region: Memorial Park is located at 8100 SW Wilsonville Rd
Partners & Sponsors: Funding from the Oregon Watershed Enhancement Board and City of Wilsonville Stormwater Fund. Additonal
partner: Friends of Trees
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Jennifer Richardson
Portland State University - Department of Biology, PO Box 751, Portland, OR 97207
Phone: (503) 888-5961, Email: jrichard@pdx.edu
Morphologically Inferior Male Spotted Towhees May Sing More Songs to Retain Their Mates
The objective of this study is to determine whether certain song characteristics of urban Spotted Towhee (Pipilo maculatus)
populations are associated with measures of male condition, potentially influencing female mate choice. The "handicap principle"
states that traits imposing some cost to the signaler should honestly reflect male condition (e.g. nutritional or energetic state). Song
output measures, such as rate and repertoire size have been positively correlated with reproductive success in several species.
However, it is not clear for many avian species which song parameters are reliably used by females in assessing male quality. Songs
were recorded from a sample size of 55 banded male Spotted Towhees from 4 urban parks in southwest Portland, Oregon ranging
from 10 - 24 ha in size from March - July 2006. Song rate and repertoire size were determined for each male. An additional year of
song data will be collected in 2007 from the same populations as well as a control population of Towhees from a less-disturbed site.
Preliminary results indicate that song rate and repertoire size were negatively correlated with tail length (p = .001, R2 = 0.30) and
positively correlated with wing asymmetry (p < .001, R2 = 0.30). Lower quality male Towhees may attempt to retain their social
mates by exhibiting higher song output. It is also possible that song complexity (i.e. trill rate) is more significant to female Towhees'
perception of mate quality.
Keywords: Wildlife biology

Ashley Rogersa, Robert Kaplanb
Reed College - Biology, 3203 SE Woodstock Blvd, Portland, OR 97202
a
Phone: (503) 753-1921, Email: ashley.d.rogers@gmail.com
b
Phone: (503) 517-7877, Email: Robert.Kaplan@reed.edu
An evaluation of the effects of the restoration of the Reed College Canyon on the abundance and distribution of the Oregon
salamander, Ensatina eschscholtzii oregonensis
In 2001 a five-year restoration plan of the Reed College Canyon was implemented in an effort to remove invasive plant species that
had overtaken much of the habitat. Restoration activities planned included the reestablishment of the original streambed and
installation of a fish ladder, as well as the establishment of riparian habitat and native vegetation. The Oregon salamander, Ensatina
eschscholtzii oregonensis, population in the canyon was first monitored in 1946, with the abundance and distribution last documented
in 2001. Between September 2004 and April 2005 an intensive study was undertaken to determine how the restoration project had
impacted the population. Twenty-five quadrats with an area of 25m2 each were searched in each of the four geographic regions of the
canyon. Substrate and microclimate were recorded for 100 quadrats, as well as number of salamanders found during 30 minute search
periods. Geographic region within the canyon was statistically significantly associated with ground temperature (°C) (F=14.88, df=3,
P≤0.0001) and percent leaf litter (F=8.38, df=3, P≤0.0001). Number of salamanders found was also statistically significantly
associated with geographic region (χ2 =7.82, d.f.=3, P≤.001). Areas with the highest densities of animals were associated with lower
ground temperatures and high amounts of leaf litter. However, there was an overall 44% reduction in abundance compared with prerestoration population levels.
Keywords: Animal ecology, Conservation biology, Habitat restoration
Time Period: September 2004 - April 2005
Geographic Region: Reed College Canyon
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Mary Ann Schmidt
Portland State University - Department of Biology, PO Box 751, Portland, OR 97207
Phone: (503) 222-9091 x20, Email: maryann@ortrout.org
Working to Engage Oregon Students with Their Home Waters through Community-Based Inquiry Science
Healthy Waters Institute (HWI) is a research and teaching institute with a mission to improve education by working with communities
to engage all students with their home waters. The ultimate goal is to reach every student in Oregon and to return health to the state's
waters while developing stewardship in future generations of Oregonians. Services offered by HWI include: (1) support from a locally
based Regional Education Coordinator, (2) biannual Healthy Waters journal, (3) recruiting and training volunteers, (4) reimbursement
for transportation and substitutes, (5) loaner equipment for measuring and monitoring, (6) listserv of active and committed
stakeholders in our pilot watersheds and statewide, (7) core programs such as Salmon Watch. In Salmon Watch, the Institute's most
popular program, students identify salmon as an indicator species of water health and determine whether an accessible reach of a local,
salmon-bearing river is healthy enough to support spawning salmon. By testing the water quality, determining the presence-or lack ofpollution tolerant and intolerant macroinvertebrates, examining the riparian zone's health, and discussing fish biology with a
professional, the students ascertain the health of the river.
Keywords: Environmental education, Habitat restoration, Water quality
Geographic Region: Throughout Oregon
Partners & Sponsors: Oregon Trout and Watershed Councils

Jeff Schnabel
Clark County - Public Works Water Resources, PO Box 9810, Vancouver, WA 98666
Phone: (360) 397-6118 x4583, Email: jeff.schnabel@clark.wa.gov
A Framework for Stormwater Management Needs Assessment
Clark County Public Works Water Resources implements the county's Clean Water Program, which performs maintenance, education,
monitoring, and capital improvement activities in support of the county's Phase I NPDES permit. A recently completed Stormwater
Management Needs Assessment framework enables the program to better focus activities, coordinate efforts, and adhere to consistent
methodologies and standards. The framework provides a systematic means to: (1) assess and characterize watershed resources, (2)
identify and rank problems and opportunities, and (3) recommend specific actions to protect water quality through stormwater
management. This approach to identifying the most beneficial stormwater projects allows the county to better integrate monitoring
information with capital project development. The result is a focus on monitoring activities that directly contribute to on-the-ground
solutions while meeting NPDES permit requirements. The approach is based on a five-year cycle coinciding with the NPDES permit
cycle. Regulatory drivers, local planning, and a set of subwatershed attributes are used to create a 5-year Basin Prioritization.
Appropriate assessment tools are then assigned for implementation in each subwatershed over the 5-year period, ranging from simple
infrastructure mapping to a comprehensive needs assessment process. Finally, work plans are developed allowing managers and staff
to coordinate and plan assessment activities for the entire 5-year cycle. Results fall into the categories of Potential Projects,
Management and Policy Recommendations, and Information. Potential projects are incorporated into the county's Stormwater Capital
Improvement Program for ranking, funding, and implementation, while management recommendations and enhanced watershed
information are shared with appropriate county programs and outside agencies.
Keywords: Habitat restoration, Land/watershed management, Water quality
Geographic Region: Clark County, Washington
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Jeff Schnabel
Clark County - Public Works Water Resources, PO Box 9810, Vancouver, WA 98666
Phone: (360) 397-6118 x4583, Email: jeff.schnabel@clark.wa.gov
Whipple Creek Stream Assessment: Lessons Learned
Clark County Public Works Water Resources assessed 25 stream miles in the Whipple Creek watershed north of Vancouver for
stormwater impacts and stream improvement opportunities. The Whipple Creek Stream Assessment provided data for use by several
ongoing county programs, while serving primarily as a pilot watershed for developing the county's Stormwater Management Needs
Assessment program. The project utilized the Unified Stream Assessment protocol, a systematic technique to locate and evaluate
problems and opportunities for improving small urban watersheds. The assessment documented storm water outfalls, severe erosion,
impacted stream buffers, trash and debris, utilities in the stream corridor, stream crossings, channel modifications, and miscellaneous
features. Project highlights included submittal of 35 potential capital projects to the county's Stormwater Capital Improvement
Program, cleanup of 6 trash dumping sites, discovery and removal of a persistent industrial illicit discharge, discovery of four
previously unmapped stormwater facilities, correction of three erosion control ordinance violations, and an emergency stormwater
facility repair. Programmatically, the project led to an increased understanding of urban stormwater issues, efforts to improve facility
maintenance and inspection protocols, and a better understanding of the appropriate level of effort for future stormwater management
needs assessment.
Keywords: Habitat restoration, Land/watershed management, Water quality
Time Period: 2005
Geographic Region: Whipple Creek watershed, Clark County Washington

Kristin Schoua, Julie Smithb
Portland State University - Center for Science Education, PO Box 751, Portland, OR 97207
Phone: (503) 725-4252, Email: kristin@mentor.net
b
Phone: (503) 725-4252, Email: smithjj@pdx.edu
a

Walking Softly: Reducing Field Trip Impacts
Recent reforms in science education have encouraged teachers to use the environment as a classroom. This often translates into field
trips where students complete hands-on activities that may include collecting water, insects or plant samples. Though an important
pedagogic approach, these activities can cause damage to fragile urban environments that experience multiple field trips throughout
the year. The goal of this project is to create a four-day summer workshop to train K-12 teachers who do field based curriculum to
incorporate low impact protocols, thereby reducing potential damage to fragile urban ecosystems from high-density usage. Prior to
the workshop, the partners listed above will meet to discuss workshop format and design an in-class activity teachers can use to raise
student awareness of their impact on the environment during field trips. The workshop, entitled "Walking Softly": introduces teachers
to the in-class activity, models low impact usage through "case-study" field trips, shows K-12 teachers accessible natural spaces
available for field trips close to their schools, shares field based curriculum; and provides follow-up assessment of workshop impact.
Keywords: Environmental education, Environmental social sciences
Time Period: September 2005 - June 2007
Geographic Region: Urban Metro natural areas
Partners & Sponsors: PSU Center for Science Education, City of Portland’s Bureau of Environmental Services, No Ivy League,
Bureau of Land Management, Columbia Slough Watershed Council, SWRP: Student Watershed Research Project ,Oregon
Trout’s Salmon Watch Program, Portland’s Department of Parks and Recreation, Friends of Tryon Creek State Park, Jackson
Bottom Wetlands Project
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Jill Semlick
Pauling Academy - Science, 3905 SE 91st Ave, Portland, OR 97266
Phone: (503) 789-7701, Email: jsemlick@pps.k12.or.us
Northern Flying Squirrel: A Keystone Species
The Flying Squirrel is a keystone species. It is the primary food source for the Northern Spotted Owl, an organism on the endangered
species list. The Flying Squirrel habitat is mainly in dense forested areas in trees that are between 150 and 200 years old. We have
gone to Wildwood, a BLM forestry reserve about an hour from Portland in the Mt. Hood wilderness area and found an area considered
fit for Flying Squirrel habitat. We will determine the age of the forest. We understand the importance of the Flying Squirrel as a
keystone species. For our studies, we will take four trips to Wildwood and one at night, for research since Flying Squirrels are
nocturnal. We want to see if Flying Squirrels are able to live in more urban forests. We are an ecology class at Pauling academy on the
Marshall campus. Last year a group of our advanced science students did a yearlong study to see if there were any Flying Squirrels in
Wildwood, and if there were, was the area suitable for Flying Squirrels. They made preparations to set traps, plots, and how to collect
data. By mid April of 2005, there was a presentation to a panel of decision makers and experts. Much to their surprise, a Flying
Squirrel was caught. So it was concluded that Boulder Ridge, was a suitable habitat for Flying Squirrels. As for Cottonwood, more
research was recommended.
Keywords: Animal ecology, Conservation biology, Environmental education
Time Period: Sept 2006 - June 2007
Geographic Region: SE Portland and Mt. Hood National Forest
Partners & Sponsors: BLM, Wolftree Inc, US Forest Service
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Connecting student research to campus master planning processes
This project offers a model for connecting academic research to institutional planning and long-range facilities development. Data
from past student research projects was used by student interns to create various GIS maps of the college campus. These maps will
inform the institutional planning process by connecting the process to a site-specific, internally informed planning framework linked
to regional GIS-based data bases. The mapping project began in June 2006, drawing on data from research conducted in the past one
to five years. The location of this project is the Lewis & Clark College Campus in Portland, Oregon. Objectives for the project are: (1)
to develop opportunities to use the campus as a laboratory, providing a purposive niche for on-site student research, (2) to improve
connections between campus development and regional planning, through the application of sound, faculty mentored, research
principles, GIS mapping, and site-specific, informed planning principles, and (3) to provide opportunities to connect classroom
learning with practical applications, though internships and the application of individual student research. Mapped information
includes transportation, terrestrial ecology, aquatic ecology, water use, energy use, and environmental quality indicators. The
presentation will focus on documenting how students participated in the research and mapping process and how the campus planning
office is incorporating the research and mapping efforts into a long-range facilities development program.
Keywords: Land use planning, Land/watershed management, Sustainable development
Geographic Region: Lewis & Clark College Campus, SW Portland, Oregon
Publications:
Sestric M. Designing Campuses That Teach Sustainability. AASHE 2006 Conference, Oct 2006
Sestric M. Campus Planning for Climate Change. Society for College and University Planning, July 2005
Erickson B. Design and Implementation of an Ecological Monitoring Program for the Lewis & Clark College Campus. Lewis &
Clark College, 2006
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Green from the Ground Up: Seminars on Habitat-Friendly Development Practices
Green from the Ground Up seminars are an educational component of Metro's Nature in Neighborhoods initiative aimed at educating
developers on and encouraging them to use nature-friendly development practices. The seminars target builders, developers, and
realtors. The sessions include advice from marketing experts, information on the philosophy and basic principles behind low impact
development, the benefits and costs associated with these practices, and local case studies. The seminars intend to show the audience
that "green" development practices conserve fish and wildlife habitat while also adding value to properties. The seminar development
team considered several questions: What motivates our target audience? What do they care about? What do they want and how will
they benefit from the class? We considered what information they would find the most useful and compelling, effective lengths and
formats, and appropriate seasons and times of day to schedule the classes. Many external factors began to come into play to make the
seminars appealing and relevant to our intended audience. Consumer demand has been increasing for "green" buildings along with a
willingness to pay more for them. Many developers realize that the high quality of life in our region is related to our natural resources
and that conservation may benefit them financially. Developers are also concerned with cost and liability issues around stormwater
management features and may be interested to learn techniques that reduce maintenance and infrastructure costs. Developers also need
to keep current on permits and codes and may be interested to learn about Title 13 ahead of time, to use to their advantage.
Keywords: Hydrology, Sustainable development
Time Period: January 2006 - March 2007
Geographic Region: Portland metropolitan area
Partners & Sponsors: Clackamas County Soil & Water Conservation District, Clackamas River Basin Council, Oregon Department of
Environmental Quality, Home Builders Association of Metropolitan Portland

Vivek Shandas
Portland State University - Urban Studies and Planning, PO Box 751, Portland, OR 97207
Phone: (503) 725-5222, Email: vshandas@pdx.edu
Interactions between Vegetation Patterns at the Riparian and Watershed Scale and In-stream Biological Condition: Empirical
evidence from the Puget Sound lowland
A controversial issue in planning for and managing urbanizing watersheds is determining the scale at which conservation measures
should be implemented. Current ‘best practices’ suggest conserving instream habitat by establishing riparian buffers along stream
corridors, and limiting impervious surfaces in upland areas. However, two issues remain unresolved: (1) appropriate tools for
quantifying and monitoring land cover conditions in urban watersheds; and (2) the nature of interaction between land cover conditions
at the riparian and watershed scales. Over the course of three years (2002 – 2004), we examined the interaction between riparian and
upland vegetation patterns, and their impact on instream biological condition in the Puget Sound lowland. Using a sensitivity analysis
we identified appropriate landscape metrics to quantity vegetation patterns, and a macroinvertebrate index (Benthic Index of Biotic
Integrity, B-IBI) to determine instream biological conditions. We used both parameteric and non-parametric statistical analyses to help
explain relationships between riparian and upland land cover conditions as they affect stream biota. Our findings suggest that
configuration (e.g. fragmentation) of upland vegetation and the total amount of riparian vegetation have the strongest correlation to BIBI. These results provide empirical evidence for using landscape metrics to monitor urban land cover conditions, and the form of
vegetated land cover least likely to impact instream biological conditions.
Keywords: Land use planning, Water quality
Time Period: 2002 - 2004
Geographic Region: Puget Sound lowland
Partners & Sponsors: Urban Ecology Research Lab at the University of Washington
Publications: Landscapes and Urban Planning (in review).
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An Evolving Role for Urban Zoos: Building an Urban Conservation Movement
Last year 1.3 million people visited the Oregon Zoo and over 5.5 million people visited zoos and aquaria in the Pacific Northwest
region. Most of these visitors are urban dwellers. Few conservation minded organizations can claim an audience that approaches
these figures. The vision of the Oregon Zoo "Inspiring our community to create a better future for wildlife" challenges us to motivate
action in our audience and we are grappling with this challenge in a number of ways. In practical terms the Oregon Zoo is restoring a
number of local species. For example over 200 Western Pond turtles have been reared at the zoo and released into the Columbia River
Gorge and a whole new population re-established. Oregon silverspot butterflies are being released on the coast to supplement the wild
population, endangered Columbia Basin pygmy rabbits reared at the zoo will be re-introduced into the wild in 2007, and California
Condors reared at the Oregon Zoo may one day fly again in the Gorge. We believe that the greatest value of these hands on
experiences is in the local communities that we can involve in the work and in the stories that we can tell to our urban community.
Turtle hatchlings observed at the zoo provide a direct connection to local wildlife. Other programs, like our Urban Overnights
Program take kids and families from camping in the safe environs of the zoo to camping in local parks and wild areas to experience
nature on its own terms.
Keywords: Environmental education, Habitat restoration, Wildlife biology
Publications:
Shepherdson D, D Pickering, MJ Andersen, B Csuti, D Hays, E Sullivan, G Toffic, A Walker (2004) Working to Restore Oregon
Silverspot Butterfly (Speyeria zerene hippolyta) Populations on the Pacific Northwest Coast: Captive rearing & release
combined with habitat restoration and monitoring. Species at Risk, Vancouver, BC, Canada.
Csuti B, T Davila, B Elias, M Illig, R Lamson, R Sayler, DJ Shepherdson, LA Shipley, J Steele, R Westra (2004) Captive Rearing
of Idaho and Columbia Basin Pygmy Rabbits (Brachylagus idahoensis) to Support Reintroduction and Recovery Goals.
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Portland State University - Department of Biology, PO Box 751, Portland, OR 97207
Phone: (503) 236-4352, Email: sbsmith@pdx.edu
b
Phone: (503) 725-8501, Email: jemckay@yahoo.com
a

Correlates of nesting success for Spotted Towhees in urban greenspaces
Nest predation is the leading cause of reproductive failure among open-cup nesting passerine birds, and numerous studies have
detected especially high rates of nest predation in habitats fragmented by humans. Urban environments present unique ecological
challenges for native biota, and understanding specifically how urban fragmentation affects the ability of birds to reproduce
successfully is a question of much concern. We have studied Spotted Towhees nesting in four small urban forest fragments (ranging
from 10-24 hectares) in Portland, Oregon, for three breeding seasons. We monitored over 250 nests during these three years. We
recorded distance to habitat edge and distance to recreational trail for each nesting attempt we monitored. We also recorded the
percentage of exotic vegetation within two meters immediately surrounding the nest. We evaluated whether park size, distance to
edge, distance to trail, and/or percent of exotic vegetation best explained observed patterns of nesting success for the Spotted Towhee.
Preliminary analysis suggests that there is no effect of park size or distance to edge on Spotted Towhee nesting success in these
greenspaces, however nests near recreational trails are significantly more successful than those farther from trails. Further research is
needed to determine the generality of these patterns for other songbirds in the Portland area. These results may be important in the
planning and management of urban parks and greenspaces, as well as for the general understanding of the conditions necessary to
support wildlife populations.
Keywords: Animal ecology, Conservation biology, Wildlife biology
Time Period: April 2004 - August 2006
Geographic Region: Tryon Creek Watershed, Portland, Oregon
Partners & Sponsors: We received funding from a USFW/Metro Greenspaces Grant to MTM, and a US Environmental Protection
Agency Fellowship and PSU Forbes-Lea grant to SBS.
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Chad Smith
City of Portland - Environmental Services, 1120 SW 5th Ave, Portland, OR 97204
Phone: (503) 823-5838, Email: chads@bes.ci.portland.or.us
Urban Fish Monitoring in the City of Portland - Interesting Findings
The City’s Science, Fish and Wildlife group has been conducting baseline fish monitoring in City streams since 1999. The City has
developed a fish monitoring program that focuses in four areas: baseline fish monitoring, post project monitoring, fish salvage
monitoring and research. Baseline fish monitoring is conducted to document fish presence/absence and distribution at sites where
proposed instream projects are expected to occur within the next three to five years. Surveys are conducted before construction begins
to assess existing fish community structure. Pre-monitoring data provides important baseline biological data that can be useful for
project planning and assisting with permitting requirements. Post project monitoring is conducted after construction activities are
completed to evaluate project success and fish response. Fish salvage is required for projects occurring instream and is required for a
number of federal and state permits. Research data is collected where it is determined to be useful for a variety of reasons including
e.g., assessing the success of newly restored floodplain, off-channel site or bioengineered bank treatment. Also, research is being
conducted to evaluate and confirm resident and anadromous life history strategies of naturally spawning populations that have been
documented from previous studies in several of the City’s watersheds. Results are showing the presence of federally listed Chinook
salmon, lamprey ammocoetes and steelhead trout in Johnson Creek; Miller Creek repopulation of Coho into Forest Park; Coho,
steelhead and lamprey in Kelley Creek; rainbow/steelhead in Tryon Creek State Park and steelhead, Coho and Chinook in the
Columbia Slough.
Keywords: Fisheries, Habitat restoration, Water quality
Time Period: 1999 - present
Geographic Region: City of Portland streams
Partners & Sponsors: Ducks Unlimited

Oliver Smith
Portland State University - Urban Studies and Planning, PO Box 751, Portland, OR 97207
Phone: (503) 235-2302, Email: osmit@pdx.edu
Factors Influencing Residential Water Use in the Portland Metropolitan Region
Household income has, along with water prices, been the most heavily studied factor influencing residential water use. It is now well
established that income is positively correlated with water usage. However, large variations in water usage among households earning
similar incomes still remain. Some research suggests that in addition to income and price, a number of other factors help explain this
variability. These other factors may include household size, housing type, and landscaping characteristics, as well as cultural origin,
behavioral and attitudinal variables. In order to better understand the effects of socio-demographic and cultural variables, water use
data will be collected and a survey will be conducted of roughly 1000 households in the Portland metropolitan region in 2007. Results
of the study could inform water planners whom are considering water demand management policies for the future.
Keywords: Environmental social sciences, Land/watershed management
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Gary Spanovich
Wholistic Peace Institute, PO BOX 1178, Portland, Orego 97207
Phone: (503) 266-8996, Email: gary@wholisticpeaceinstitute.com
Using A Wholistic Approach To Integrate Different Scientific Philosophies & Systems
There is a need today to find a "system of decision-making" that will allow the deeper consciousness of a human being to come forth
in a workplace environment to influence decisions. This will allow the heart and the intuition to play a greater role in the decisions that
are being made today in corporate and non-corporate workplaces. Today we are faced with ever increasing problems of complexity,
cultural, ethnic and religious misunderstandings, shrinking of resources which create unprecedented new problems and the problems
of servicing today, 6 billion people and a number which may grow to 15 billion in 100 years. We need new approaches and new
methodologies to evolve a new ethic: the ethic of inter-dependence. This book shows how to focus on the relationship and to
understand old and new problems in the context of inter-dependence. This book is unique because it: (1) teaches how to use new tools
to access a human being's deeper consciousness in order to find peace in the office and, in the process, more creativity, (2) teaches that
intuition can be a valid basis for decision-making and opens up the heart as a resource for problem-solving, (3) shows how to view the
world from the perspective of inter-dependence and how to use this knowledge to make better decisions, (4) demonstrates how to
understated the world as inter-related, i.e., a series of inter-relationships that can teach more than the end points that the traditional
technical process can teach. The book "demonstrates meditative approaches" to planning and decision-making in a corporate,
governmental, and workplace settings that produce tangible real world outcomes, creates a team sprit naturally, and creates an inner
and outer environment which will facilitate the happiness of people in these settings.
Keywords: Environmental social sciences

Melinda Trask
Oregon Department of Transportation - Geo-Environmental Section, 355 NE Capitol St, Suite 301, Portland, OR 97301
Phone: (503) 986-3504, Email: melinda.trask@odot.state.or.us
Limitations to Wildlife Habitat Connectivity in Urban Areas
The Oregon Department of Transportation (ODOT) conducted an evaluation of existing wildlife habitat and movement corridors
within southeast Portland, where a new section of highway (the Sunrise Corridor) is proposed. The evaluation also highlighted
limitations to urban wildlife protection. The project area is undergoing rapid urban development, but also contains some large patches
of undeveloped land. We identified key wildlife movement corridors between the remaining large habitat patches as well as existing
and potential barriers to wildlife passage. Larger mammals (e.g., coyote and deer) and migratory song birds were the focal species. We
found that approximately 50% of existing wildlife habitat and movement corridors is vulnerable to future planned and potential
development as a result of current zoning and land use ordinances. Existing commercial and residential development already constricts
the main wildlife corridor, and wildlife access between the remaining habitat patches in the area will be severed if further zoned
development occurs. Although ODOT’s proposed highway project is being designed to avoid blocking wildlife passage, wildlife
movement corridors will continue to be threatened by urban development unless organizations or individuals outside of ODOT protect
key parcels from future development. As the Sunrise Corridor environmental evaluation demonstrates, if wildlife on the urban
interface are to be protected, early identification and conservation of movement corridors are as essential as conservation of habitat.
Keywords: Land use planning, Transportation, Wildlife biology
Time Period: January 2005 - June 2006
Geographic Region: Southeast Portland
Partners & Sponsors: Clackamas County Planning Department
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b
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a

An Approach for Watershed-Wide Recommendation Analysis and Implementation: The Case of Portland's Fanno and Tryon
Creeks CIP Pre-Design Project
The City of Portland's (City) Bureau of Environmental Services (BES) 2005 Fanno and Tryon Creeks Watershed Management Plan
(Plan) includes about 120 recommendations. The Plan describes watershed conditions, outlines goals, objectives, indicators, and
benchmarks to help guide actions to improve watershed health. The Plan lists specific projects and programs for implementation
within the context of watershed-specific strategies. BES leadership approved moving all the Fanno/Tryon Creek Watershed
Management Plan recommendations into the pre-design phase. This predesign project (Fanno/Tryon Water Quality/TMDL Predesign
Project) entails evaluation/analysis and refinement of 120 various recommended activities. Specific project sites and recommendations
are grouped into strategic programmatic categories, geographic clusters, and individual subprojects. Selected alternatives will include:
(1) Stormwater retrofits of existing impervious areas and infrastructure to reduce stormwater runoff and improve water quality, (2)
Culvert retrofits to improve fish passage and address flow capacity concerns, (3) Stream restoration, stream daylighting, and
infrastructure protection projects to improve aquatic and riparian habitat, increase stream network complexity, and protect the City's
existing infrastructure, (4) Revegetation to improve riparian habitat and address water quality issues (e.g. stream temperature), (5)
Converting roadside ditches to swales to improve water quality, reduce stormwater runoff, and provide benefits to other City goals
(e.g. pedestrian access), (6) Land acquisition sites and methods to work collaboratively with willing partners to protect high-priority
resources and protect existing City infrastructure, (7) Operations and maintenance recommendations such as specific projects and
changes and/or additions to regular activities (e.g. street sweeping) to maximize watershed health benefits. The Pre-design report will
outline a systematic approach, concept designs, implementation schedule and sequencing, and budget estimates for design and
implementation of the selected alternatives. This comprehensive/watershed-wide and multi-element pre-design project is funded
through the BES Capital Improvement Program budget for two fiscal years for a total of $665,000. The pre-design is scheduled for
completion in the summer of 2007. Selected alternatives will be recommended for design and implementation in the next several
budget cycles.
Keywords: Hydrology, Land/watershed management, Water quality

Ian Waite
U.S. Geological Survey, 10615 SE Cherry Blossom Dr, Portland, OR 97216
Phone: (503) 251-3463, Email: iwaite@usgs.gov
Assessment of aquatic biological communities along a gradient of urbanization in the Willamette Valley ecoregion
From late 2003 through summer 2004, the U.S. Geological Survey’s National Water Quality Assessment Program sampled 28 streams
within the Willamette Basin to investigate effects of urbanization on aquatic biology (fish, macroinvertebrates, and algae), habitat, and
water chemistry. The 28 watersheds fall along an urban land use gradient index (Urban Intensity Index, 0 to 100, lowest to highest)
based on land use and census data developed for this region. Watershed areas range from 13 to 96 square kilometers and contain
greater than 20 percent of the Willamette Valley ecoregion. Ten streams were sampled for water chemistry six times during study
period. The other 18 streams were sampled twice for water chemistry—once during high sustained flow, and once during summer low
flow. Fish and macroinvertebrates showed a linear decrease in numbers, quality and diversity as urban intensity increased, with no
detection of a threshold. Population density and the urban intensity index were highly correlated with fish and macroinvertebrate
assemblage patterns among sites. Variables that seemed to be important in explaining the decline in biological assemblages were
water temperature, dissolved oxygen, stream gradient, habitat diversity, and the number and concentration of pesticides. We also
tested two groups of highly developed sites, both with high percent-developed landuse of agriculture plus urban, but one with
relatively low population density (low urban intensity) and the other with high population density (high urban intensity). We could not
statistically detect any difference based on biological assemblages and stream chemistry between these highly developed watersheds
even though the amount of urbanization was different between the two groups of sites.
Keywords: Fisheries, Land/watershed management, Water quality
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Katy Weil
Metro - Parks and Greenspaces, 600 NE Grand Ave, Portland, OR 97232
Phone: (503) 797-1688, Email: weilk@metro.dst.or.us
Amphibian and Avian Monitoring of Metro Natural Areas
Metro Regional Parks and Greenspaces initiated a program to monitor selected wildlife populations linked to restoration projects on
many of the newly-protected lands following the passage of the 1995 bond measure to protect open spaces, parks, and streams. Metro
selected bird and amphibians as indicators, primarily because these groups: (1) Are relatively easy and inexpensive to track using
standardized methods. (2) Allow the safe participation of volunteers yielding reliable population data, (3) Facilitate an evaluation of a
diverse group of resident and migratory species representing a broad array of habitat types. Metro's amphibian monitoring program
tracks pond-breeding amphibian populations during the native amphibian breeding period (February - April). Metro staff and
volunteers conduct egg mass surveys to track breeding distribution and relative abundance. Highest emphasis is placed upon counting
and mapping masses from red-legged frogs, northwestern salamanders and bullfrogs, primarily due to the relatively large size of these
masses, the rarity of red-legged frogs, and the significance of the bullfrog infestation in the PNW. Metro's avian monitoring program
tracks selected bird populations throughout key portions of the year. The program is divided into waterfowl surveys and breeding bird
surveys. Waterfowl surveys focus on tracking ducks and other readily visible waterbirds, fall through spring, as they occur at selected
Metro floodplains and off-channel ponds. Breeding bird surveys track bird populations within specific habitat types during peak
breeding season between May 15th and June 30th. Breeding bird surveys follow the habitat-based point count protocol created by
Partners in Flight (Huff et al. 2000). This poster highlights our programmatic progress to date (2004--2007). We have expanded our
base of volunteer wildlife monitors, and have documented measurable results of our restoration efforts.
Keywords: Conservation biology, Land/watershed management, Wildlife biology

Ron Wierengaa, Jason Wolf
Clark County - Public Works Water Resources, PO Box 9810, Vancouver, WA 98666
a
Phone: (360) 397-6118 x4264, Email: ron.wierenga@clark.wa.gov
Gibbons Creek Fecal Coliform TMDL: Effectiveness Monitoring by Volunteers
Gibbons Creek, located near Washougal in Clark County, Washington, is subject to a fecal coliform TMDL approved by the EPA in
2000. Recently, Washington Ecology developed a strategy with the city and county to conduct monitoring to track progress of meeting
TMDL goals, as required by the implementation plan. Goals included tracking relative fecal coliform levels in tributaries, determining
effectiveness of previous implementation activities, and involving the local community in planning and monitoring. The project was
implemented by staff of Clark County and the City of Washougal, and trained volunteers. Clark County Public Works provided
guidance, equipment, and volunteer coordination. The City of Washougal’s Treatment Plant provided analytical services at its
laboratory. A team of volunteers monitored the creek’s water quality for two years, collecting samples in a variety of weather
conditions and seasons. The collaborative effort addressed an important data gap in terms of both temporal and geographic extent. The
results showed that tributaries in the watershed continued to have fecal coliform bacteria levels that exceeded standards. The results
also indicated that pollution enters the creeks from multiple sources, including stormwater runoff, as well as continuous non-storm
water runoff sources, such as illegal discharges and failing septic systems. Finally, July through October appears to be a critical period
for controlling both large pulses and persistent continuous sources of fecal coliform to the creeks. The results of this project help
Ecology and local jurisdictions direct limited resources for improving conditions in Gibbons Creek.
Keywords: Environmental education, Water quality
Time Period: April 2004 - April 2006
Geographic Region: Clark County Washington
Partners & Sponsors: City of Washougal, Washington State Department of Ecology
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